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What is Morph?

f Smallsat/CubeSat
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1 Reconﬁgurable sPacecraFt >/
| +

| Mother/ claugh’ter for Earth

2 and cleep space exPloration
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Advanta ges

f o Fach unit oPtimizecl for the requirecl function

E e No comPromise N conﬁguration throughout

mission

o If one functional unit Fails, discard, and

| |
g replace with next redundant functional piece
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Multiple Size U__ljits
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+ Different size and shape units combine

+ Standard interface allows reconﬁguration I

ﬂight

* CubeSat standard drives small functional

units

* Wifi inter-unit communication
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Challen ges
Consistent mechanical (and electrical?)
interface between units
Robust interface that withstands accelerations
Functional units within a reasonable size (02

Software to control comqguration and

Cooperation
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Cha”enge

Interface

between units

;“, y 3
Electromagnectic docking Port concept for ARReST, <
courtesy Prof Craigl. U nderwood Hybrid clectrostatic, gecko griPPer

© Surrey Space Centre — University of Surrey, Guildmcord, UK Courtesy of Aaron Parness, JPL

Communication

between units

802.11s based multi-radio multi-channel mesh networking

For ?ractionatecl SPacecraFt

Communication Deplogable Antennas,
back to Earth Iris (and other) cleelo space radio
COOPCFatiVC Control algorithms and software derived from fast-evolving
SOPCWEBT'G and maturing drone swarms




Next Steps
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B lnnovation f:oundrg A~
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Team Feasibilitﬂ stuclﬂ
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< Universi’ty clesign
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Reicerences

Small cubes that self assemble: ht’tps: . www.tjoutube.com/ watch?v=6azbJsél 7zbs f

In 2014 DARFA prepares to launch “satlets”: htt!:): ok sPectrum.ieee.org/ tech-talk/

aerospace s sate”ites /. cla rPas~sa‘ce||ite~reviva|~Program~gea rs-—uP~1Cor~ﬁ rst-lau nch

P S,

Reconﬁgurable robots: ht’tp: / /www.isi.edu/robots/

Hgbricﬂ electrostatic gecko griPPer: ]’ﬂ:t!:)s: 7 www.goutube.com 7 watclﬂ?vthJinXI KCPQc%»tzﬁs

802.11s based multi-radio multi-channel mesh networking for fractionated sPacecramct: httl:g:[[
ieeexplore. ieee.org/ document/6497%%1/

MIT creates a control algorithm for drone swarms: htt!:)s: / /techcrunch.com/2016/04/22/

mit~creates~a~control~a| gorithm~1cor~d rone-swarms/

“Jupi’cer Orbiter Mother/ Daughter SPacecraH: Concel:)t, John H. Duxburg, Journal of
Spacecra{:t and Rockets, May, 1976, Vol. 13, No. 5 : PP- 259-260
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https://www.youtube.com/watch?v=6aZbJS6LZbs
http://spectrum.ieee.org/tech-talk/aerospace/satellites/darpas-satellite-revival-program-gears-up-for-first-launch
http://www.isi.edu/robots/
https://www.youtube.com/watch?v=hJjHzXlKCpQ&t=3s
http://ieeexplore.ieee.org/document/6497331/
https://techcrunch.com/2016/04/22/mit-creates-a-control-algorithm-for-drone-swarms/

